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(54) VISUAL ANGLE MEASURING APPARATUS FOR LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PURPOSE: To provide a visual angle measuring apparatus for a 
liquid crystal display element, which can measure the visual angle as 
wide as at least 75° within a short time by photographing only one 
scene. 

CONSTITUTION: An apparatus which is to measure visual angle 
properties by measuring the distribution of the light quantity which 
depends on the angles to a normal line of a liquid crystal display 
element 10 is provided with a bundle of optical fibers 1 1 whose front 
tip 1 7 is scooped out to be a semi-spherical recessed face and 
whose rear end 1 8 is made to be flat, a video camera 1 2 to 
photograph the image of the distribution of the light quantity 
appearing in the rear end 1 8 of the bundle of the optical fibers when 
the tip of the bundle of the optical fibers 1 1 are brought into 
contact with the liquid crystal display element 10, and a means 14 
to detect the distribution of the light quantity of the photographed 
image. The distribution of the light quantity for angles is converted 
into a distribution in a plane by the bundle of the optical fibers 1 1 
and thus visual angle properties for a wide angle can be measured 
within a short time by photographing only one scene. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] In the equipment which measures the viewing-angle property by measuring the quantity of light distribution 
for which it depended on the include angle from the normal of a liquid crystal display component a head — the 
shape of a semi-sphere concave surface — ****** — he and the back end with a plane optical-fiber bundle The 
liquid crystal display component viewing-angle property measuring device characterized by having the video camera 
which photos the quantity of light distribution image which appears in the back end of this optical-fiber bundle when 
the head of this optical-fiber bundle is contacted by the liquid crystal display component of the measuring object, 
and a means to detect quantity of light distribution of the photoed image. 

[Claim 2] The liquid crystal display component viewing-angle property measuring device according to claim 1 
characterized by having a distortion amendment means to perform on^the-strength distortion amendment depending 
on the location of the image data photoed with said video camera. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About a liquid crystal display component viewing-angle property measuring device, it is 
measurable to a short time and especially this invention relates to a liquid crystal display component viewing-angle 
property measuring device with the wide measurement include-angle range. 
[0002] 

[Description of the Prior Art] Generally, the viewing-angle range which can observe the display image of a liquid 
crystal display component (henceforth LCD) good according to an actuation method, driver voltage, panel structure, 
etc. changes with classes of liquid crystal again. Then, measuring the viewing-angle property of a liquid crystal 
display component is performed from the former. 

[0003] the 1st method is illustrated to drawing 5 by measuring the brightness of each viewing-angle direction with a 
luminance meter 2, changing in order the include angle theta to the normal n of LCD1 which displayed **** etc., and 
the include angle phi around it (viewing angle), as shown in drawing 4 — it needs — etc. — it is the instrumental 
scan method which obtains a contrast curve. 

[0004] to be shown in drawing 6 , another method should change the luminance distribution of the viewing angle of 
LCD into the luminance distribution on a flat surface with the f-theta lens LI, and should pass the field lens L2 and 
a relay lens L3 — it is like [ the distribution image is photoed at once with a video camera VC, and ] drawing 5 — 
etc. — it is the method which obtains a contrast curve. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the case of the above-mentioned instrumental scan method, 
since all viewing angles are covered, measurement of long duration is required. Moreover, in the case of the method 
which photos at once and is measured by optical system using a f-theta lens and a video camera, the include angle 
theta which can be measured is about 60 degrees, and the viewing-angle property of the include angle beyond it was 
not able to be measured. 

[0006] This invention is made in view of the trouble of such a conventional technique, and the object is that the 
large viewing-angle property of 75 degrees or more offers a measurable liquid crystal display component viewing- 
angle property measuring device for a short time by photography of one screen. 
[0007] 

[Means for Solving the Problem] The liquid crystal display component viewing-angle property measuring device of 
this invention which attains the above-mentioned object In the equipment which measures the viewing-angle 
property by measuring the quantity of light distribution for which it depended on the include angle from the normal 
of a liquid crystal display component a head — the shape of a semi-sphere concave surface — tttttt — he and 
the back end with a plane optical-fiber bundle It is characterized by having the video camera which photos the 
quantity of light distribution image which appears in the back end of this optical-fiber bundle when the head of this 
optical-fiber bundle is contacted by the liquid crystal display component of the measuring object, and a means to 
detect quantity of light distribution of the photoed image. 

[0008] In this case, it is desirable to have a distortion amendment means to perform on-the-strength distortion 

amendment depending on the location of the image data photoed with the video camera. 

[0009] 

[Function] this invention — setting — a head — the shape of a semi-sphere concave surface — ****** — he and 
the back end with a plane optical-fiber bundle Since it has the video camera which photos the quantity of light 
distribution image which appears in the back end of that optical-fiber bundle, and a means to detect quantity of light 
distribution of the photoed image when the head of this optical-fiber bundle is contacted by the liquid crystal display 
component of the measuring object It is measurable in the property of all viewing angles to a short time with one- 
time photography, and since the light which earned out incidence to the periphery of the semi-sphere concave 
surface at the head of an optical-fiber bundle can moreover also be transmitted to the back end, it is measurable in 
a viewing-angle property with a large include angle of 75 degrees or more. 
[0010] 

[Example] Hereafter, the example of the liquid crystal display component viewing-angle property measuring device 
by this invention is explained. The configuration of this whole viewing-angle property measuring device is shown in 
drawing 1 . Moreover, the perspective view (a) at the head of an optical-fiber bundle and the sectional view (b) 
which met at the medial axis are shown in drawing 2 . Equipment consists of the optical-fiber bundle 1 1 of the shape 
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of a cross-section circle by which a head is contacted by the LCD panel 1 0 of the measuring object, CCD camera 
1 2, and a personal computer 1 4 that captures the image obtained by CCD camera 1 2 through an interface 1 3, and 
CCD camera 12 has the image formation lens 15 and CCD16, carries out image formation of the image of the back 
end of the optical-fiber bundle 11 on CCD 16, and inputs the image into a personal computer 14. 
[0011] and the head of the optical-fiber bundle 1 1 forced on the LCD panel 10 is shown in drawing 2 (a) and (b) — 
as — the shape of semi-sphere concave surface 17 — ****** — he and its field 17 are polished. Moreover, the 
back end 1 8 of the optical-fiber bundle 1 1 is polished by the plane. 

[0012] In such a configuration, while turning on the back light of the LCD panel 10 and illuminating completely from 
the tooth back, the LCD unit element child of the request location P ( drawing 3 ) is driven only one by the LCD 
actuation circuit which is not illustrated, and it considers as a display condition. And the head of the optical-fiber 
bundle 1 1 is forced on the front face of the LCD panel 10 so that this point P may come on the medial axis of the 
optical-fiber bundle 1 1 . The beam of light which carried out outgoing radiation from Point P at the include angle 
theta to the normal and which carried out incidence to the concave surface 1 7 at optical-fiber bundle 1 1 head is 
guided by the optical-fiber bundle 11, and reaches the back end side 18 from a core in the location of Rsintheta so 
that the relation of the distribution image obtained by the beam of light which carries out incidence to drawing 3 at 
the head of the optical-fiber bundle 1 1 , and its back end may be shown. Therefore, the luminance distribution 
(viewing-angle property) acquired from the point P of the LCD panel 10 depending on an include angle theta reaches 
the back end side 18 of the optical-fiber bundle 1 1, and the value of the include angle theta is changed into the 
value in radius Rsintheta, and it is acquired as a flat-surface luminance distribution image. The viewing-angle 
property of the LCD panel 1 0 can be measured by photoing this fiat-surface luminance distribution image with CCD 
camera 12, inputting into a personal computer 14, and measuring those intensity distribution. By using the thing of 
the big numerical aperture as an optical fiber which constitutes the optical-fiber bundle 1 1 , measurement of 75 
degrees or more is also possible, and the measurement of theta which mitigated the adverse effect to the viewing- 
angle property by the cover glass arranged on the front face of the LCD panel 10 is still attained. 
[0013] However, by the data of this as, since the right viewing-angle property is not expressed, amendment of data 
is needed. As for the 1 st, since the light-receiving area of the optical fiber 1 1 1 around a concave surface 1 7 is cut 
aslant it is larger than the light-receiving area of the optical fiber 1 10 of a core, so that clearly also from the 
drawing 3 . Therefore, even if the light of reinforcement [ directions / all ] is emitted from Point P, the periphery of 
the light-receiving quantity of light should increase more than the core. Since an optical fiber consists of a core and 
a clad with a refractive index smaller than it which covers it, when light carries out incidence of it at a bigger include 
angle than a predetermined incident angle, it becomes impossible on the other hand, to guide the total quantity of 
light Therefore, for this reason, even if the light of reinforcement [ directions / all ] is emitted from Point P, the 
light which reaches the back end side 1 8 of the optical-fiber bundle 1 1 must be strong, and should become weak by 
the periphery in the core. By these causes, the distortion on the strength depending on a radius has joined the 
luminance distribution image obtained in the back end side 18 of the optical-fiber bundle 1 1. It is necessary to 
amend a distortion on the strength which is dependent on a radius from this core on a personal computer 14. 
[0014] Moreover, as described above, the radius from the core of the acquired flat-surface distribution does not 
express the include angle theta. Then, it is desirable to amend so that coordinate transformation may be performed 
and the radius from a core may express an include angle theta on a personal computer 1 4. 

[0015] In the above example, the optical fiber facing the semi-sphere concave surface 17 of the opticalHiber bundle 
1 1 is aslant cut by the location, and the include angles differ. In addition, although the production approach becomes 
complicated a little, the optical-fiber bundle 1 1 can also be constituted so that the head of all optical fibers may be 
cut into a right angle and the whole of the head may turn [ head ] to the core P of the semi-sphere concave 
surface 17. Furthermore, although illuminated completely from the tooth back with the back light drove only one 
LCD component of the request location P, and light was made to penetrate and being measured in the above- 
mentioned example, two or more elements may be driven, when extreme, all the LCD components of the LCD panel 
10 may be made into a display condition, and the head of the optical-fiber bundle 1 1 may be pressed and measured 
to the request location in it. In that case, in order for the light from two or more components to carry out incidence 
to each optical fiber, it is necessary to take amendment suitable for it into consideration. 

[0016] Moreover, the ring 19 as shown with a broken line in drawing 3 is stuck to the perimeter of the point of the 
optical-fiber bundle 1 1 . If the light which is going to penetrate an optical fiber for the inner skin of this ring 1 9 and 
the contact surface of the head peripheral face of the optical-fiber bundle 11 from the inside of the semi-sphere 
concave surface 1 7 according to a reflector, and nothing and this reflector is reflected in the inside theta guides by 
the optical-fiber bundle 1 1 also about a bigger light and it becomes possible to the back end side 18 delivery and to 
detect The role of the protective cover of the point of the optical-fiber bundle 1 1 is also expectable to a ring 19. In 
addition, as long as it thinks a reflective function as important you may make it coat the head periphery section of 
the optical-fiber bundle 1 1 with reflective film, such as gold, for example. As mentioned above, although the liquid 
crystal display component viewing-angle property measuring device of this invention has been explained based on an 
example, this invention is not limited to these examples, but various deformation is possible for it 
[0017] 

[Effect of the Invention] According to the liquid crystal display component viewing-angle property measuring device 
of this inve ntion, so that clearly from the above explanation a head — the shape of a semi-sphere concave surface 
****** — h e anc j the ^ck end with a plane optical-fiber bundle Since it has the video camera which photos the 
quantity of light distribution image which appears in the back end of that optical-fiber bundle, and a means to detect 
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quantity of light distribution of the photoed image when the head of this optical-fiber bundle is contacted by the 
liquid crystal display component of the measuring object The property of all viewing angles is possible in 
measurement for a short time at one-time photography, and since the light which earned out incidence to the 
periphery of the semi-sphere concave surface at the head of an optical-fiber bundle can moreover also be 
transmitted to the back end. it is measurable in a viewing-angle property with a large include angle of 75 degrees or 



[Translation done.] 
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* NOTICES * 



JPO and MCI PI are not responsible for any 
damages caused by the use of this translation. 

! , !lil d ? 3Umei I t haS b6en translated b y computer. So the translation may not reflect the original precisely 
2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the one whole example of the liquid crystal display component 
viewmg-angle property measuring device of this invention. 

[Drawing 2] They are the perspective view (a) at the head of an optical-fiber bundle, and a sectional view (b) in 
alignment with a medial axis. 

[Drawing 3] It is drawing showing the relation of the distribution image obtained by the beam of light which carries 

out incidence at the head of an optical-fiber bundle, and its back end. 

[Drawing 4] It is drawing for explaining the conventional instrumental scan method. 

[Drawing 5] It is drawing for illustrating a ** contrast curve. 

[Drawing 6] It is drawing for explaining the method which photos at once and is measured by the conventional 
optical system. 
[Description of Notations] 

10 — The LCD panel 

1 1 — Optical-fiber bundle 

12 — CCD camera 

1 3 — Interface 

1 4 — Personal computer 

15 — Image formation lens 

16 — CCD 

1 7 — Semi-sphere concave surface at the head of an optical-fiber bundle 

18 — Optical-fiber bundle back end 

19 — Ring 

110 — Optical fiber of a core 

111 — Surrounding optical fiber 

[Translation done.] 
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* NOTICES * 
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damages caused by the use of this translation. 
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DRAWINGS 
[Drawing 1] 




[Drawing 2] 
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[Drawing 4] 
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